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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the waste of , ; , 5i .M«U. 
retransmission data and to suppress the increase of traffic when ^g^* 
the transmission of a segment is restarted and then to suppress ^ 
the increase of bus traffic by transmitting a prescribed offset 
address after a network is initialized and restarting the 
transmission of information data via a source based on the offset 
address. 

SOLUTION: In a 1st phase 404, i.e., a connection phase, a 
controller 401 inquires for the propriety of reception in a receiving 
buffer size of a destination 403 and sets the destination 403 in a 
reception waiting state. Then the controller 401 selects the object 
data which are asynchronously transferred from a source 402 and 
sets the source 402 in a transfer waiting state. In a 2nd phase 
405. i.e.. a transmission phase, the controller 401 controls the 
source 402 and the destination 403 and transfers the object data 
in sequence and asynchronously. 
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CLAIMS ^ __________ 

[Claim is the data telecommunication system which the above-mentioned controller transmits a 
oredetermined offset address to the above-mentioned source after network initialization m the data 
telecommunication system containing the controller which manages the communication link between the 
source which transmits information data, the destination which receives these information data, and this 
source and this destination, and is characterized by the above-mentioned source resuming transmission 
of the above-mentioned information data based on this offset address. 

TCIaim 2] The data telecommunication system carry out having the function divide into a predetermined 
segment the transmit data-ed which the source has. the function of transmitting the above-mentioned 
segment by some asynchronous-communication packets, the function that a controller asks an offset 
address to a destination after network initialization, the function, in which the above-mentioned 
controller notifies the above-mentioned offset address to the above-mentioned source, and the funct.on 
in which the above-mentioned source starts resending from the data corresponding to the above- 
mentioned offset address as the description. 

[Claim 3] The data-communication approach characterized by to be the data-commun.cation approach 
used for the data telecommunication system containing the controller which manages the 
communication link between the source which transmits information data, the destination which receives 
these information data, and this source and this destination, for the above-mentioned controller to 
transmit a predetermined offset address to the above-mentioned source after network initialization and 
for the above-mentioned source to resume transmission of the above-mentioned information data based 
on this offset address. 

[Claim 4] The storage which is characterized by to record the program for makmg a computer realize 
the function that consist of a controller which manages the communication link between the source 
which transmits information data, the destination which receive these information data, and this source 
and this destination, the above-mentioned controller transmits a predetermined offset address to the 
above-mentioned source after network initialization, and the above-mentioned source resumes 
transmission of the above-mentioned information data based on this offset address and ,n which 

computer reading is possible. . . ... *u— 

[Claim 5] The source which transmits information data, and the destination which receives these 
information data, The controller which manages the communication link between this source and th.s 
destination is included. The information data for which transmission was interrupted .n connection w.th 
network initial setting are specified by negotiation between the above-mentioned controller and the 
above-mentioned destination. The storage characterized by memorizing the program for realizing the 
function to make transmission resume from the data specified by negotiation possible [ reading of a 

[0^6]" The source which transmits information data using the address which specifies a part of room 
which a destination has. The destination which stores the above-mentioned information data in a part of 
room specified by the above-mentioned address. The controller which manages the data transfer 
between the above-mentioned source and the above-mentioned destination is provided. It is the data 



telecommunication system characterized by being resumed without this information data transfer 
discarding some data stored in the above-mentioned room when the above-mentioned informat.on data 
transfer is interrupted in connection with network initial setting. 

[Claim 7] The above-mentioned information data are a data telecommunication system according to 
claim 6 characterized by being transmitted by one or more packets more than for every segment. 
[Claim 8] The above-mentioned packet is a data telecommunication system according to cla.m 7 
characterized by being transmitted continuously. . ^. 

[Claim 9] The data telecommunication system according to claim 7 or 8 characterized by storing the 
above-mentioned address in the above-mentioned packet. 

[Claim 10] The above-mentioned address is a data telecommunication system given in any 1 term ot 
claims 7-9 characterized by differing for every above-mentioned packet. 

[Claim 1 1] The above-mentioned information data transfer is a data telecommunication system g.ven in 
any 1 term of claims 6-10 characterized by being resumed using the address directed from the above- 
mentioned controller. 

[Claim 12] The above-mentioned information data transfer is a data telecommunication system g.ven m 
any 1 term of claims 7-11 characterized by being resumed using the address directed from the above- 
mentioned destination. 

[Claim 13] The above-mentioned initial setting is a data telecommunication system given in any 1 term 
of claims 7-12 characterized by being carried out when the connection configuration of the above- 
mentioned network changes. . 
[Claim 14] The above-mentioned initial setting is a data telecommunication system according to cla.m 
13 characterized by including the processing which recognizes the connection configuration of the 
above-mentioned network automatically. ... 
[Claim 15] The above-mentioned information data are a data telecommunication system given in any 1 
term of claims 7-14 characterized by being transmitted using the Asynchronous transmittal mode of 
[EEE1 394-1 995 specification. 

[Claim 16] The above-mentioned network is a data telecommunication system given in any 1 term of 
claims 7-1 5 characterized by being a network based on IEEE1 394-1 995 specification. 
[Claim 17] The above-mentioned information data are a data telecommunication system given in any 1 
term of claims 7-16 characterized by being at least one of image data, graphics data, and the text data. 
[Claim 18] The data communication approach characterized by performing the step which resumes th.s 
information data transfer, without discarding some data stored in the above-mentioned room when the 
above-mentioned information data transfer is interrupted in connection with the step which transmits 
information data using the address which specifies a part of room which a destination has, and network 

rcWm'lS Tha data communication approach characterized by performing the step which resumes this 
information data transfer from some of steps which store the information data transmitted from the 
source in a part of room specified with this source, and data stored in the above-mentioned room when 
the above-mentioned information data transfer was interrupted in connection with network initial setting. 
[Claim 20] The data communication approach characterized by performing the step controlled to resume 
this information data transfer from some data stored in the above-mentioned room when the above- 
mentioned information data transfer is interrupted in connection with the step which directs initiation of 
an information data transfer, and network initial setting, while notifying the address which specifies a 
part of room which a destination has to the source. 

[Claim 21] The data communication unit characterized by providing a means to control to resume th.s 
information data transfer from some of means to transmit information data using the address which 
specifies a part of room which a destination has, and data stored in the above-mentioned room when 
the above-mentioned information data transfer was interrupted in connection with network .n.t.al settmg. 
[Claim 22] The data communication unit characterized by providing a means to control to resume th.s 
information data transfer from some of means to store the information data transmitted from the source 



ih a part of room specified with this source, and data stored in the above-mentioned room when the 
above-mentioned information data transfer was interrupted in connection with network initial setting. 
[Claim 23] The digital interface which can realize the data communication approach of performing the 
step which resumes this information data transfer, without discarding some data stored in the above- 
mentioned room when the above-mentioned information data transfer is interrupted in connection with 
the step which transmits information data using the address which specifies a part of room which a 
destination has, and network initial setting. 

[Claim 24] The digital interface which can realize the data communication approach of performing the 
step which resumes this information data transfer from some of steps which store the information data 
transmitted from the source in a part of room specified with this source, and data stored in the above- 
mentioned room when the above-mentioned information data transfer was interrupted in connection 
with network initial setting. 

[Claim 25] The digital interface which can realize the data communication approach of performing the 
step controlled to resume this information data transfer from some data stored in the above-mentioned 
room when the above-mentioned information data transfer is interrupted in connection with the step 
which directs initiation of an information data transfer, and network initial setting, while notifying the 
address which specifies a part of room which a destination has to the source. 

[Claim 26] The digital interface characterized by providing a means to control to resume this information 
data transfer from some of means to transmit information data using the address which specifies a part 
of room which a destination has, and data stored in the above-mentioned room when the above- 
mentioned information data transfer was interrupted in connection with network initial setting. 
[Claim 27] The digital interface characterized by providing a means to control to resume this information 
data transfer from some of means to store the information data transmitted from the source in a part of 
room specified with this source, and data stored in the above-mentioned room when the above- 
mentioned information data transfer was interrupted in connection with network initial setting. 
[Claim 28] The digital interface characterized by providing a means to control to resume this information 
data transfer from some data stored in the above-mentioned room when the above-mentioned 
information data transfer is interrupted in connection with a means to direct initiation of an information 
data transfer, and network initial setting, while notifying the address which specifies a part of room 
which a destination has to the source. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[Field of the Invention] This invention relates to a data telecommumcafon system, the data 
Communication approach, a data communication unit, a digital interface, and a storage, and relates to the 
^7^™""'^ protocol applicable to the network which information data (image data ,s 
Lduded) and command data are made intermingled, and communicates at a h.gh speed especa.ly, and 
its network 

[Description of the Prior Art] Conventionally, it was a hard disk and a printer that whose use frequency 
was the highest in the peripheral device of a personal computer (the fo.lowmg, PC). These penphera. 
Ivices were connected with PC by the digital interface with the versatility of the mput/output 
interface of dedication, or a SCSI (small computer system interface) mterface. 

0003] On the other hand, AV (Audio/Visual) devices, such as a digital camera and a d.grtal camcorder, 
are also capturing the spotlight as one of the peripheral devices of PC in recent years. These AV 
(Audio/Visual) devices were also connected with PC through the ded.cated mterface. 

OOoS Since a data transfer rate was a low parallel communication link when treat.ng mass data l.ke the 
static image which an AV equipment has, or a dynamic image especially in a conventual dedicated 
Tnterface and a conventional SCSI interface, there were many problems of that a connect-on type w,th 
few the numbers and classes of peripheral device which a telecommunication cable ,s th.ck and can 

«„r,o^t has a limit being unable to perform real time data transfer. 
[0005n394 to of Electrical and Eiectronics Enters Inc.) 1M5 specification ,s 

known as one of the hi e h speed of the next generation which solves such a trouble, and the h,gh 

SS^t?^££E descriptions in the di g ita, interface (the fo„owin 6 and 1394 interface) 

based on IEEE1 394-1 995 specification. 

(1) A data transfer rate is high-speed. 

(2) A real time data transfer method (namely, Isochronous transmittal mode) and the Asynchronous 
transmittal mode are supported. 

(3) The high connection configuration (topology) of a degree of freedom can be bu.lt. 

(4) The plug-and-play function and the hot-swapping function are supported. 

[probLs) to be So.ved by the Invention] However, although IEEE1394-1995 specification had defined 
thethysical and electric configuration of a connector, and two most fundamental data transfer methods 
had Tot defined being what kind of data format, and transmitting and receiving what kmd of data based 
on what kind of communications protocol. 

[0008] Moreover, in the Isochronous transmittal mode of IEEE1 394-1 995 specmcafon s.nce the 
response to a sending-out packet is not specified, it is not guaranteed whether each Isochronous 
packet was received certainly. Therefore, when you wanted to transmit two or more cont.nuous data 
certainly the Isochronous transmittal mode was not able to be used to divide one file data ,nto two or 



more data, and transmit it certainly. 

[0009] Moreover, in the Isochronous transmittal mode of IEEE1 394-1 995 specification, even when an 
opening is in a transfer band, a communicative total is restricted to 64 pieces. For this reason, the 
Isochronous transmittal mode was not able to be used to perform much communication links m few 

transfer bands. .„ . , ■ x 

[0010] Moreover, a data transfer must be interrupted for IEEE1 394-1 995 spec.ficat.on when bus reset 
arises according to connection/separation of ON/OFF of the power source of a node, and a node. 
However by IEEE1 394-1 995 specification, when data transfer was interrupted by the error at the t.me 
of bus reset or transmission, it was not able to know about having lost the data of what kind of contents. 
Furthermore, in order to return the transfer interrupted once, the very complicated communicat.on 
procedure needed to be stepped on. 

[0011] Here bus reset is the function to perform automatically recognition of new topology, and a setup 
of the address (node ID) assigned to each node. By this function, a plug-and-play function and a hot 
swapping function can be offered by IEEE1 394-1 995 specification. 

[0012] Moreover, in the communication system based on IEEE1394-1995 specification, real time nature 
divided into one or more segments the object data with comparatively much amount of data (for 
example, static-image data, graphics data, text data, file data, program data, etc.) with which 
dependability is demanded although not needed, and the communications protocol for transm.tt.ng the 
data in each segment continuously was not proposed concretely. 

[0013] Moreover, in such communication system, when bus reset occurred, transmission of a segment 
had to be interrupted and the object data transfer usually had to be redone from the beginn.ng after 
completion of a bus reset action. The buffer capacity of a destination was large especially, when bus 
reset -moreover arose in the direction of the end of a segment, the time amount for resending was taken 
mostly and there was a problem of resending the same data vainly. 

[0014] Moreover, in order to have reduced the futility of such resending data, the segment d.scarded 
completely and the amount of resending data could be reduced by setting up the buffer size of a 
destination small, but when it was made such, the communication link of the command wh.ch directs 
data communication per segment, and the response to it increased, consequently the traffic of a bus 
increased and there were effectiveness and a problem of worsening. 

[0015] This invention aims at enabling it to control the increment in the traffic of a bus while it can lose 
the futility of the resending data at the time of resuming the interrupted transmission concerned of a 
segment after that, when it accomplishes in order to solve such a problem, and transmission of a certa.n 
segment is interrupted by bus reset. 

t° 016 ^ . , • . . ... . . 

[Means for Solving the Problem] In the data telecommunication system with wh.ch the data 

telecommunication system of this invention contains the controller which manages the communicat.on 
link between the source which transmits information data, the destination which receives these 
information data, and this source and this destination, the above-mentioned controller transmits a 
predetermined offset address to the above-mentioned source after network initialization, and the 
above-mentioned source indicates it to be the description to resume transmission of the above- 
mentioned information data based on this offset address. Moreover, the place by which it is 
characterized [ of the data telecommunication system of this invention / other] The function to d.v.de 
into a predetermined segment the transmit data-ed which the source has, and the function to transmrt 
the above-mentioned segment by some asynchronous communication packets, The funct.on in wh.ch a 
controller asks an offset address to a destination after network initialization. It indicates it to be the 
description to have the function in which the above-mentioned controller notifies the above-ment.oned 
offset address to the above-mentioned source, and the function in which the above-mentioned source 
starts resending from the data corresponding to the above-mentioned offset address. Moreover, the 
place by which it is characterized [ of others of the data telecommunication system of this invention ] 
The source which transmits information data using the address which specifies a part of room wh.ch a 



destination has, The destination which stores the above-mentioned information data in a part of room 
specified by the above-mentioned address, The controller which manages the data transfer between the 
above-mentioned source and the above-mentioned destination is provided. When the above-mentioned 
information data transfer is interrupted in connection with network initial setting, this information data 
transfer indicates it to be the description to be resumed without discarding some data stored in the 
above-mentioned room. 

[0017] The data-communication approach of this invention is the data-communication approach used 
for the data telecommunication system containing the controller which manages the communication link 
between the source which transmits information data, the destination which receives these information 
data, and this source and this destination, and the above-mentioned controller transmits a 
predetermined offset address to the above-mentioned source after network initialization, and it 
indicates it to be the description that the above-mentioned source resumes transmission of the above- 
mentioned information data based on this offset address. Moreover, the place by which it is 
characterized [ of the data communication approach of this invention / other ] indicates it to be the 
description to perform the step which resumes this information data transfer, without discarding some of 
steps which transmit information data using the address which specifies a part of room which a 
destination has, and data stored in the above-mentioned room when the above-mentioned information 
data transfer was interrupted in connection with network initial setting. Moreover, the place by which it 
is characterized [ of others of the data communication approach of this invention ] indicates it to be the 
description to perform the step which resumes this information data transfer from some of steps which 
store the information data transmitted from the source in a part of room specified with this source, and 
data stored in the above-mentioned room when the above-mentioned information data transfer was 
interrupted in connection with network initial setting. Moreover, the place by which it is characterized 
[ of others of the data communication approach of this invention ] While notifying the address which 
specifies a part of room which a destination has to the source It indicates it to be the description to 
perform the step controlled to resume this information data transfer from some of steps which direct 
initiation of an information data transfer, and data stored in the above-mentioned room when the above- 
mentioned information data transfer was interrupted in connection with network initial setting. 
[0018] The data communication unit of this invention indicates it to be the description to provide a 
means to control to resume this information data transfer from some of means to transmit information 
data using the address which specifies a part of room which a destination has, and data stored in the 
above-mentioned room when the above-mentioned information data transfer was interrupted in 
connection with network initial setting. Moreover, the place by which it is characterized [ of the data 
communication unit of this invention / other ] indicates it to be the description to provide a means 
control to resume this information data transfer from some of means store the information data 
transmitted from the source in a part of room specified with this source, and data stored in the above- 
mentioned room when the above-mentioned information data transfer was interrupted in connection 
with network initial setting. 

[0019] The digital interface of this invention indicates it to be the description that the data 
communication approach of performing the step which resumes this information data transfer can be 
realized, without discarding some of steps which transmit information data using the address which 
specifies a part of room which a destination has, and data stored in the above-mentioned room when 
the above-mentioned information data transfer was interrupted in connection with network initial setting. 
Moreover, the place by which it is characterized [ of the digital interface of this invention / other ] 
indicates it to be the description that the data-communication approach of performing the step which 
resumes this information data transfer from some of steps which store the information data transmitted 
from the source in a part of room specified with this source, and data stored in the above-mentioned 
room when the above-mentioned information data transfer was interrupted in connection with network 
initial setting can realize. Moreover, the place by which it is characterized [ of others of the digital 
interface of this invention ] While notifying the address which specifies a part of room which a 



destination has to the source When the above-mentioned information data transfer is interrupted in 
connection with the step which directs initiation of an information data transfer, and network initial 
setting It is indicated to be the description that the data communication approach of performing the 
step controlled to resume this information data transfer from some data stored in the above-mentioned 
room can be realized. Moreover, the place by which it is characterized [ of others of the digital interface 
of this invention ] indicates it to be the description to provide a means control to resume this 
information data transfer from some of means to transmit information data using the address which 
specifies a part of room which a destination has, and data stored in the above-mentioned room when 
the above-mentioned information data transfer was interrupted in connection with network initial setting. 
Moreover, the place by which it is characterized [ of others of the digital interface of this invention ] 
indicates it to be the description to provide a means control to resume this information data transfer 
from some of means store the information data transmitted from the source in a part of room specified 
with this source, and data stored in the above-mentioned room when the above-mentioned information 
data transfer was interrupted in connection with network initial setting. Moreover, the place by which it 
is characterized [ of others of the digital interface of this invention ] While notifying the address which 
specifies a part of room which a destination has to the source It indicates it to be the description to 
provide a means to control to resume this information data transfer from some of means to direct 
initiation of an information data transfer, and data stored in the above-mentioned room when the above- 
mentioned information data transfer was interrupted in connection with network initial setting. 
[0020] The storage of this invention consists of a controller which manages the communication link 
between the source which transmits information data, the destination which receives these information 
data, and this source and this destination, the above-mentioned controller transmits a predetermined 
offset address to the above-mentioned source after network initialization, and it indicates it to be the 
description to have recorded the program for making a computer realize the function that the above- 
mentioned source resumes transmission of the above-mentioned information data based on this offset 
address. Moreover, the place by which it is characterized [ of the storage of this invention / other ] The 
source which transmits information data, and the destination which receives these information data, The 
controller which manages the communication link between this source and this destination is included. 
The information data for which transmission was interrupted in connection with network initial setting 
are specified by negotiation between the above-mentioned controller and the above-mentioned 
destination. It indicates it to be the description to have memorized the program for realizing the function 
to make transmission resume from the data specified by negotiation possible [ reading of a computer ]. 

[0021] ... 
[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of the data telecommunication 
system of this invention, the data communication approach, a data communication unit, and a storage is 
explained with reference to a drawing. Drawing 1 is drawing explaining the configuration of the 
communication system of this example. In drawing 1 , each device possesses the digital interface 105 
based on IEEE1394-1995 specification (the following and 1394 specification). 

[0022] The communication system of drawing 1 is constituted by TV101, the digital video recorder 
(following, DVTR) 102, the printer 103, and the digital camcorder (following, DVCR) 104. 
[0023] In drawing 1 , TV101, DVTR102, and DVCR104 possess a control section 106 and the signal- 
processing section 107, and the printer 103 possesses a control section 106 and the image-processing 
section 109. Each device is connected through the telecommunication cable based on 1394 specification. 
[0024] Here, there are two kinds of telecommunication cables, 4 pin cable and 6 pin cable. 4 pin cable is 
constituted from 2 sets of those with shielding which is used for the communication link of a data 
transfer or a mediation signal by the twisted pair line. 6 pin cable consists of the twisted pair line and 
the twisted pair line for current supply from 2 sets of those. The data transmitted using the twisted pair 
line from 2 sets of those are data encoded by the DS-Link method. 

[0025] Next, the configuration of the digital interface 105 of this example is explained to a detail using 
drawing 2 . The digital interface 105 consists of two or more layers (hierarchy) functionally. In drawing 2 , 



the digital interface 105 is connected with the digital interface 105 of other devices through the 
telecommunication cable 201 based on IEEE1 394-1 995 specification. Moreover, the digital interface 105 
has one or more communication link ports 202, and each communication link port 202 is connected with 
the physical layer 203 contained in the hardware section. 

[0026] In drawing 2 , the hardware section consists of a physical layer 203 and a link layer 204. The 
physical layer 203 performs detection of a physical and electric interface with other nodes, and bus 
reset, the processing accompanying it, coding/decryption of an I/O signal, mediation of a bus royalty, 
etc. Moreover, the link layer 204 performs generation of a communication link packet, transmission and 
reception of various kinds of communication link packets, control of a cycle timer, etc. Moreover, the 
link layer 204 offers generation of the packet specified in the communications protocol mentioned later, 
and the function of transmission and reception. 

[0027] Moreover, in drawing 2 , the firmware section includes the transaction layer 205 and the serial 
bus management 206. The transaction layer 205 manages the Asynchronous transmittal mode, and 
offers various kinds of transactions (a lead, a light, lock). 

[0028] Moreover, the transaction layer 205 offers the function to manage the transaction specified in 
the communications protocol mentioned later. The serial bus management 206 offers the function to 
perform control of a self-node, management of the connection condition of a self-node, management of 
ID information on a self-node, and the resource management of a serial bus network, based on 
IEEE1212CSR specification. Moreover, the serial bus management 206 offers the function which 
controls various kinds of processing actuation about the communications protocol mentioned later. 
[0029] The hardware section and the firmware section which are shown in drawing 2 constitute 1394 
interfaces substantially, and those basic configurations are specified by IEEE1 394-1 995 specification. 
[0030] Moreover, the application layer 207 contained in the software section changes with application 
software to be used, and controls what kind of object data are transmitted how. 
[0031] The communications protocol of this example mentioned later extends the function of the 
hardware section which constitutes the digital interface 105, and the firmware section, and offers a new 
transfer procedure to the software section. 

[0032] In the above-mentioned digital interface 105. bus reset is automatically performed according to 
change of connection configurations, such as connection of a power up and a new device and separation. 
Here, bus reset is processing in order for each device (the following, node) which constitutes 
communication system to initialize the connection configuration of communication system and the 
communication link address (the following. Node ID) of each device which recognized former and to 
perform new recognition of a new connection configuration, and resetting of the communication link 
address. 

[0033] Hereafter, the procedure of bus reset is explained briefly. This procedure consists of the 
recognition of a hierarchical connection configuration and the grant of the physical communication link 
address to each node in communication system. 

[0034] After initiation of bus reset, recognition of a connection configuration is performed, when each 
node declares a parentage mutually. Each node recognizes communication system as a tree structure 
(layered structure) by determining the parentage between each node. In addition, the parentage between 
each node does not turn into the same relation for every bus reset, in order to be dependent on the 
function of the connection condition of communication system, or each node. 

[0035] For example, in the communication system of drawing 1 . a parentage is first set up with the 
digital interface 105 between a printer 103 (the following. Node D) and DVTR102 (the following. Node C). 
Next, a parentage is set up between DVCR104 (the following, Node B) and TV101 (the following, Node A) 
and between Node C and Node A. 

[0036] The device finally recognized to be the parents (or high order) of all nodes serves as a root node, 
and mediation of the bus royalty of this communication system is managed. In the communication 
system of drawing 1 , Node A turns into a root node. 

[0037] Each node which constitutes communication system starts a setup of Node ID automatically 



after the decision of a root node. A parent node permits a setup of a physical address to the child node 
connected to the young communication link port of a port number fundamentally, and a setup of Node ID 
is performed when the child node gives authorization of a setup further to sequence to its child node. 
The node which set up the self node ID sends out a self ID packet, and notifies the node ID given to self 
to other nodes. After ID setup of all child nodes is finally completed, a parent node sets up the self node 

[0038] By repeating and performing the above processing, the node ID of a root node is set as the very 
end. In addition, in order that the node ID assigned to each node may be dependent on the parentage of 
each device, the same node ID is not set up for every bus reset. 

[0039] Next, automatic setting processing of Node ID is explained using drawing 1 . In addition, the 
following explanation explains the case where Node A turns into a root node, after recognition of a 
connection configuration. 

[0040] In drawing 1 , the node A which is a root node permits a setup of Node ID first to the node B 
connected to the communication link port of "a port 1", i.e., a node. 

[0041] Node B sets the self node ID as "#0", and broadcasts it to all the nodes that constitute 
communication system by making the result into a self ID packet. Here, broadcasting is sending out 
many and unspecified nodes for predetermined information as the destination. 

[0042] Consequently, all nodes recognize it as "Node ID "#0" is allocation settled", and the node to 
which a setup of Node ID was permitted next sets up Node A permits a setup of Node ID after a 

setup of Node B to the node C connected to the communication link port of "a port 2". i.e., a node. 
[0043] Node C gives authorization of a setup further to order from the communication link port of the 
youngest port number among the communication link ports where the child node is connected. That is, 
authorization is given to Node D, and after the node D which obtained the authorization sets up Node ID 

a self ID packet is broadcast. 
[0044] After a setup of Node D, Node C sets the self node ID as "#3", and the node A which is finally a 
root node sets the self node ID as "#4", and ends recognition of a connection configuration. 
[0045] By such bus reset processing, the digital interface 105 of each node can perform automatically 
recognition of the connection configuration of communication system, and a setup of the communication 
link address of each node. And each node can perform the communication link between each node by 
using this above-mentioned node ID. 

[0046] Next, the data transfer method which the digital interface 105 possesses is explained using 
drawing 3 . The communication system of drawing 3 is Isochronous as a data transfer method. Transfer 
mode and Asynchronous transfer mode are provided. Isochronous Transfer mode is effective in a 
transfer [ real time / voice data / a video data or ] in order to guarantee transmission and reception of 
the packet of a constant rate to every 1 communication-link cycle period (125 mus). 
[0047] Moreover, Asynchronous transfer mode is transfer mode which transmits and receives control 
command, file data, etc. to asynchronous if needed, and is Isochronous. Compared with transfer mode, 
priority is set up low. 

[0048] In drawing 3 , the communication link packet for adjusting the cycle time which each node called 
the cycle-start packet 301 clocks at the beginning of each communication link cycle is sent out 
[0049] After a transfer of the cycle-start packet 301 and a predetermined period are Isochronous. It is 
set as transfer mode. Isochronous transfer mode — Isochronous the data transmitted based on transfer 
mode being alike, respectively, and receiving and attaching a channel number — two or more 
Isochronous(es) A transfer can be performed. 

[0050] For example, it sets to drawing 3 and is DVCR104 to Isochronous. They are DVTR102 to a 
channel number "chO" and Isochronous to the data 302 transmitted. It is a channel number "ch1" and 
TV101 to Isochronous to the data 303 transmitted. When the channel number "ch2" is assigned to the 
data 304 transmitted, each data is set within 1 communication-link cycle period, and it is Isochronous to 
time sharing. It is transmitted. 

[0051] Each Isochronous After a transfer is completed, even the period when the following cycle-start 



packet 301 is transmitted is used for an Asynchronous transfer. For example, in drawing 3 , the data 305 
based on an Asynchronous transfer are transmitted to a printer 103 from DVCR104. 
[0052] Drawing 4 is a sequence chart explaining the basic configuration of the communications protocol 
of the gestalt of this operation which used Asynchronous transfer mode. In drawing 4 , the node 402 
which carries out the Asynchronous transfer of object data, for example, the static image, one by one, 
i e the source, is set to DVCR104. Moreover, let the node 403 which receives the object data by which 
the Asynchronous transfer was carried out from the source 402, i.e., a destination, be a printer 103. 
Furthermore, the node 401 which manages the communication link between the source 402 and a 
destination 403, i.e., a controller, is set to TV101. 

[0053] The communications protocol of the gestalt of this operation consists of three phases. The 1st 
phase 404 is a connection phase, and a controller 401 asks whether to be the receiving buffer s.ze of a 
destination 403, the destination offset mentioned later, and ability ready for receiving, and sets a 
destination 403 to a reception standby condition. Moreover, a controller 401 chooses from the source 
402 the object data by which an Asynchronous transfer is carried out, and sets the source 402 to a 
transfer standby condition. 

[0054] The 2nd phase 405 is a transmission phase, and a controller 401 controls the source 402 and a 
destination 403, and it carries out the Asynchronous transfer of the object data one by one by one or 

more packets. ..,««, x. 

[0055] The 3rd phase 406 is a connection release phase, and a controller 401 releases the rece.ve 
buffer of a destination 403 from under self management, and releases the transmission buffer of the 
source 402 from under self management similarly. 

[0056] Drawing 5 is drawing explaining the relation between the object data by which an Asynchronous 
transfer is carried out from the source 402, and the receive buffer of a destination 403. The object data 
501 by which an Asynchronous transfer is carried out from the source 402 are divided into one or more 
segments 502 equal to the receiving buffer size of the destination 403 notified from the controller 401. 
[0057] The communication link packet 503 (henceforth, Asynchronous packet 503) based on one or 
more Asynchronous transfer modes is PAKETTAIZU the data contained in each segment 502, and a 
sequential transfer is carried out from the source 402 at a destination 403. 

[0058] A destination 403 carries out sequential reception of the Asynchronous packet 503 from the 
source 402, and writes it in a receive buffer 504 temporarily. After the object data transfer for one 
segment is completed, a destination 403 writes the data for one segment stored in the receive buffer 
504 in an internal memory 505 one by one. 

[0059] Next drawing 6 uses and explains to a detail the receive buffer 504 which all the nodes 
containing a destination 403 have. The receive buffer 504 is managed by the 64-bit address space based 
on IEEE1212CSR (Control and Status RegisterArchitecture) specification (or 13213:ISO/IEC1994 
specification). IEEE1212CSR specification is the specification which specified the control for serial 
buses, management, and address assignment. 

[0060] Drawing 6 (a) is logical room expressed by the 64-bit address. Moreover, drawing 6 (b) is a part 
of address space shown in drawing 6 (a), for example, is an address space where 16 bits of high orders 
serve as FFFF16. A receive buffer 504 uses a part of address space shown in drawing 6 (b), and is 
specified by the destination offset which shows 48 bits of low order of the address. This destination 
offset is specified by the header unit of each Asynchronous packet. 

[0061] In drawing 6 (b). 00000000000016 - 0000000003FF16 is the reserved field, and the field where 
the object data 501 are actually written in is a field where 48 bits of low order of the address serve as 
ppppp000040016 or subsequent ones. 

[0062] (Gestalt of the 1st operation) The communications protocol of the gestalt of this operation is 
hereafter explained to a detail based on a drawing. The flow of the data transmission phase 405 of this 
invention is shown in drawing 8 . The connection phase 404 and the connection release phase 406 are 
the same as that of drawing 4 . 

[0063] In the gestalt of this operation, the source 402 carries out the Asynchronous transfer of each 



segment 502 by one or more Asynchronous packets 503, after dividing one object data (for example, 
image data, voice data, graphics data, text data, etc.) 501 into one or more segments 502, as shown in 
drawing 5 Moreover, a destination 403 stores in a receive buffer 504 one or more Asynchronous 
packets 503 by which the Asynchronous transfer was carried out from the source 402 every writing and 
segment 502 at an internal memory 505. 

[0064] Furthermore, a controller 401 manages communication links between the source 402 and a 
destination 403, such as an inquiry of the buffer size of a destination 403, selection of the object data 
transmitted from the source 402, and assignment of the size of the segment generated with the source 
402 

[0065] Moreover, the communications protocol of the gestalt of this operation consists of three phases, 
i e a connection phase, a transmission phase, and a connection release phase, as shown in drawing 4 . 
[0066] Here, it can perform like the connection phase in the gestalt of this operation, and the 1st phase 
404 and the 3rd phase 406 which are indicated to be a connection release phase to drawing 4 . 
Therefore the gestalt of this operation explains a transmission phase to a detail. 

[0067] Drawing 8 is a sequence chart explained to a detail about the transmission phase of the gestalt 
of this operation. In drawing 8 , it is directed that a controller 401 receives the data of one segment by 
which an Asynchronous transfer is carried out by some communication link packets to a destination 403 
(1204). Moreover, a controller 401 divides object data into one or more segments to the source 402, and 
it is directed that each segment carries out an Asynchronous transfer by some communication link 

packets (1205). . . 

[0068] Here, the configuration of the command transmitted to the source 402 is explained using drawing 
8 from a controller 401. This command is a command (following and transfer initiation command) which 
directs initiation of a transfer of one segment in the source 402. and is transmitted by Asynchronous 

transfer mode. , ~ . , on . . 

[0069] The command data which direct initiation of a transfer etc. are stored in the first field 801 in 
drawing 7 . The segment number which shows the sequence of the segment to transmit is stored in the 
field 802 The node ID of a destination 403 is stored in the field 803. 

[0070] The start address of the receive buffer 504 which a destination 403 possesses is stored in the 
field 804. The size of the receive buffer which a destination 403 possesses, i.e., the size information on 
one segment is stored in the field 805. The maximum size information on the communication link packet 
which can receive a destination 403 is stored in the field 806. Various kinds of status information etc. is 
stored in the field 807. 

[0071] Moreover, in drawing 7 , the field 808 which stores a resending discernment bit is set to the 
predetermined field of the field 807. The source 402 judges whether the usual transfer processing is 
performed or resending processing is performed by reading this field 808. For example, "0" is stored in 
this field 808 when a controller 401 directs a transfer of the usual segment to the source 402. 
[0072] In the gestalt of the 1st operation, the source 402 which received the transfer initiation 
command is constituted so that the value of the start address of the receive buffer 504 stored in the 
field 804 may be stored in a predetermined internal register. Here, the internal register is contained in 
the control section 106 (refer to drawing 1 ) which controls the digital interface 105 which each device 
possesses, or actuation of each device. 

[0073] In drawing 8 , after directing from a controller 401, the source 402 one segment 502. and carries 
out the sequential transfer of each Asynchronous packet 503 to a destination 403 (706). [ one or more 
Asynchronous packets 503 ] 

[0074] Here, the address (destination offset address) which specifies the predetermined field of the 
receive buffer 504 which a destination 403 possesses is stored in each Asynchronous packet 503. For 
example, the start address of the receive buffer 504 notified by the controller 401 is stored in the 
Asynchronous packet 503 of the beginning of a certain segment. Moreover, the offset address which 
carries out sequential assignment of the predetermined field of the receive buffer 504 is stored in the 
Asynchronous packet after it. 



-[0075] When the bus reset 707 arises during a transfer of a certain segment 502, the source 402 
interrupts a transfer of the segment temporarily. Before bus reset occurs, a destination 403 stores in an 
above-mentioned internal register the offset address included in the Asynchronous packet of the last 
received normally, while interrupting reception of the segment. Moreover, a destination 403 does not 
discard the data (namely, segment transmitted to the middle) stored in the receive buffer 504, but holds 
them as it is. 

[0076] After the processing accompanying bus reset is completed, a controller 401 investigates whether 
the node ID of the source 402 and a destination 403 changed. The controller 401 directs the restart of 
reception actuation while asking the offset address of the packet of the last which received normally to 
a destination 403 (1208). On the other hand, a destination 403 tells a controller 401 about the offset 
address stored in the internal register (1209). 

[0077] A controller 401 directs the restart of transmission while telling the source 402 about the offset 
address told from the destination 403 (1210). The resending discernment bit 808 in the status field 807 
of the command sent from a controller 401 at this time is "1" which directs the restart of segment 
transmission. Moreover, the offset address of the buffer told from the destination 403 is stored in this 
command field 804. 

[0078] The source 402 chooses from segments the data which start resending. This can be identified by 
taking the difference of the start address of the receive buffer of the destination 403 stored in the 
internal register, and the value in the field 804 of a resending command, when the first transmitting 
command is received. 

[0079] 16 bits of for example, low order of the start address of the receive buffer of the destination 403 
stored in the internal register when the first transmitting command was received, as shown in the 
configuration explanatory view of the communication link packet of drawing 7 Zero EOOh, 1 6 bits of low 
order of the offset address in the field 804 of a resending command Zero E04h it was — in a case, the 
source 402 resumes transmission from the data 901 of 5Byte eye of the segment data which interrupted 
transmission for bus reset (1215). 

[0080] And after transmission of this segment is completed, it usually passes and the source 402 
reports the completion of transmitting of the segment directed from the controller 401 to a controller 
401 (1211). Moreover, a destination 403 reports the completion of reception of the segment to a 
controller 401 (1212). 

[0081] After transmission of the segment mentioned above is completed, a controller 401 directs 
transmission of the following segment in the source 402 while directing reception of the following 
segment to a destination 403 (1213) (1214). At this time, the field 804 of a command is the start address 
of the buffer which a destination 403 has, and the value of the resending discernment bit 808 in the 
status field 807 has become "0" which shows that it is the usual segment transmission. By repeating 
the above processing for every segment and performing it, it is efficient and 1 object data can be 
transmitted certainly. 

[0082] Thus, the data telecommunication system of this operation gestalt does not need to redo 
transmission of each segment from the beginning completely, also when bus reset occurs, and it can 
lose the futility of resending data. Moreover, without the communication link of those other than each 
segment increasing, since it is not necessary to make buffer size of a destination small, the increment in 
the traffic of a bus can be controlled and transmission efficiency can be gathered. 
[0083] In addition, said source 402 compares the value of the start address of the receive buffer 504 
which the destination 403 stored in the above-mentioned internal register possesses with the value of 
the offset address notified from the destination 403, and is identifying the data which should start a 
transfer by taking the difference. 

[0084] 16 bits of for example, low order of the start address of the receive buffer 504 stored in the 
internal register as shown in drawing 9 "Zero EOOh", 16 bits of low order of the above-mentioned offset 
address When it is "zero E04h", the source 402 resumes an Asynchronous transfer from the data 901 of 
5Byte eye among the segments for which the transfer was interrupted by bus reset. 



[0085] After an Asynchronous transfer of this 1 segment data is completed, the source reports 
completion of a transfer to a controller 401. Moreover, a destination 403 reports similarly that reception 
of 1 segment data was completed to a controller 401. 

[0086] (Other operation gestalten of this invention) Even if it applies this invention to the system which 
consists of two or more devices (for example, a host computer, an interface device, a reader, a printer, 
etc.), it may be applied to the equipment which consists of one device (for example, a copying machine, 
facsimile apparatus). 

[0087] Moreover, so that various kinds of devices may be operated in order to realize the function of 
the operation gestalt mentioned above As opposed to the computer in the equipment connected with 
these various devices, or a system The program code of the software for realizing the function of the 
above-mentioned operation gestalt is supplied. What was carried out by operating the various above- 
mentioned devices according to the program stored in the computer (CPU or MPU) of the system or 
equipment is contained under the category of this invention. 

[0088] Moreover, the function of the operation gestalt which the program code of the above-mentioned 
software itself mentioned above in this case will be realized, and the storage which stored the means for 
supplying that program code itself and its program code to a computer, for example, this program code, 
constitutes this invention. As a storage which memorizes this program code, a floppy disk, a hard disk, 
an optical disk, a magneto-optic disk. CD-ROM, a magnetic tape, the memory card of a non-volatile, 
ROM, etc. can be used, for example. 

[0089] Moreover, by performing the program code with which the computer was supplied, also when [, 
such as OS (operating system) or other application software with which the function of an above- 
mentioned operation gestalt is not only realized, but the program code is working in a computer, ] the 
function of an above-mentioned operation gestalt is realized jointly, it cannot be overemphasized that 
this program code is contained in the operation gestalt of this invention. 

[0090] Furthermore, after stored in the memory with which the functional expansion unit by which the 
supplied program code was connected to the functional add-in board and the computer of a computer is 
equipped, also when the function of the operation gestalt which the CPU with which the functional add- 
in board and functional expansion unit are equipped based on directions of the program code performed 
a part or all of actual processing, and mentioned above by the processing is realized, it cannot be 
overemphasized that it is contained in this invention. 
[0091] 

[Effect of the Invention] As mentioned above, according to this invention, the controller which manages 
the communication link between the source and a destination this invention Since an offset address is 
transmitted to the source according to bus reset and it was made for the source to resume 
transmission of information data based on this offset address When transmission of a segment is 
interrupted by bus reset, while being able to lose the futility of the resending data at the time of 
resuming the interrupted transmission concerned of a segment after that, the increment in the traffic of 
a bus can be controlled. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. this document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the communication system of the 
gestalt of this operation. 

iPrawing 2] It is drawing showing the configuration of 1394 interfaces of the gestalt of th.s operation. 
[•Drawing 3] It is drawing explaining the transmittal mode which 1394 interfaces have. 
fPrawing 4] It is a sequence chart explaining the basic method of the communications protocol of the 
gestalt of this operation. 

[Drawing 5] It is drawing explaining an object data transfer model. 
fPrawing 6] It is drawing explaining the address space which each node has. 

Rawing 7 ] ft is drawing showing the configuration of the communication link packet transmitted to the 
source from a controller. 

fPrawing 8] It is a sequence chart explaining the communications protocol of the gestalt of th.s 
operation. 

rDrawing 9] It is drawing explaining the internal address which the source possesses. 

[Description of Notations] 

101 TV 

102DVTR 

103 Printer 

104DVCR 

105 Digital Interface 

106 Control Section 

107 Signal-Processing Section 

401 Controller 

402 Source 

403 Destination 
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